The National Cancer Institute reports high incidence of renal cell carcinoma (RCC) in the US compared to other regions. However, pancreatic and periampullary metastasis are uncommon when only 17% of the RCC cases metastasize overall. We herein present a case series of four patients with periampullary or pancreatic metastatic disease following complete resection of RCC, evaluating their occurrences and outcomes. We reviewed the cases of four male patients retrospectively, mean age 75 years (range 65 -87) who had a previous history of nephrectomy for RCC. They experienced recurrence with periampullary (two patients) or pancreatic (two patients) metastatic disease between 0 and 108 months (mean time 41.5 months) following primary tumor resection. In patients with periampullary metastasis, one had asymptomatic presentation with progressive dilatation of the pancreatic duct noted on surveillance CT scans. The other patient had iron deficiency anemia and melena with esophagogastroduodenoscopy (EGD) findings of large fungating infiltrative ulcerating mass in the area of the duodenal papilla (the only patient with metastasis to other sites: lungs and colon). As for those with pancreatic metastasis, one patient presented with hematuria and abdominal pain and was found to have pancreatic metastasis at the time of RCC diagnosis. The other patient was admitted for further workup of a mass in the pancreatic tail upon surveillance. Pathologic findings included high grade RCC in the metastatic foci. Management of such patients included: distal pancreatectomy in two patients without chemoradiation, one was awaiting Whipple procedure and received four cycles of sunitinib, while the last was a poor surgical candidate and received aminocaproic acid. Three patients are still alive to date. Optimal management is challenging given the very high risk of delayed relapse following tumor resection of the localized disease, leaving such cases with a very poor prognosis. Therefore to enhance survival, it is imperative to have careful stage-dependent surveillance in patients who have undergone a prior resection of RCC. We emphasize the importance of raising awareness for this unusual presentation. Disease recurrence as a pancreatic mass or hepatobiliary ductal dilatation might be more frequent than previously reported.
Introduction
The National Cancer Institute reports high incidence of renal cell carcinoma (RCC) in the US compared to other regions [1] . RCC accounts for 2% of US cancer mortality, with an estimate of 13,000 deaths in 2008. The incidence continues to rise among all ethnic and age groups [2] .
Even patients who had completed curative resection of the primary tumor had recurrence in one-third of the cases [3] . Pancreatic and periampullary metastases are uncommon among the 17% of RCCs that metastasize overall [4] . Such unusual metastases can have various clinical presentations, leading to a delayed diagnosis and higher mortality rates. Prognosis is poor with a median survival of 13 months [3] . Raising awareness among clinicians allow earlier identification and subsequent intervention with significant improvement in survival rates.
We present four cases with periampullary or pancreatic metastases following complete resection of RCC, evaluating their occurrences and outcomes compared to other cases in the literature.
Case Report
We reviewed the case presentations of four male patients who had a previous history of nephrectomy for RCC, retrospectively. The mean age was 75 years (range 65 -87 years). All four patients experienced recurrence with periampullary (two patients) or pancreatic (two patients) metastases from 0 to 108 months following primary RCC resection. The mean time of recurrence was 41.5 months.
The clinical presentations of the four patients (A, B, C and D) varied. Patient A with periampullary metastases had an asymptomatic presentation with progressive dilatation of the pancreatic duct noted on surveillance CT scans. He received four cycles of sunitinib followed by Whipple procedure. Patient B had periampullary metastases as well but presented with melena and iron deficiency anemia with esophagogastroduodenoscopy (EGD) findings of large fungating infiltrative ulcerative mass in the area of duodenal papilla. This patient was the only one among the four with metastases to other sites: lungs and colon. He received aminocaproic acid and was later discharged home on palliative therapy given his extensive metastatic disease making him a poor surgical candidate.
Patient C had pancreatic metastasis at the time of RCC diagnosis and presented with hematuria and abdominal pain. He underwent distal pancreatectomy along with left radical nephrectomy and lymph node dissection.
Patient D was undergoing workup for a mass in the pancreatic tail that was found incidentally and the pathologic findings showed high grade RCC in the metastatic foci. This patient was managed with a distal pancreatectomy. Three patients are still alive to date.
Discussion
Metastasis of primary RCC to the pancreas and periampullary region is uncommon. Very few cases with similar presentations to our case series were described in the literature. Although the lungs, bones, liver and brain are the most common sites of distant metastasis, patients with previous nephrectomies for primary RCC may develop delayed metastases to the pancreas and periampullary region. Table 1 below shows a comparison between data presented in the literature and the cases in our study, including the median times of occurrences of pancreatic or periampullary metastases. Overall, the median time of occurrence reported in the literature ranges from 6.5 to 12 years, with the longest interval being 32 years [5] .
The 5-year survival rate in this patient population is < 10%. Resection of such metastases showed improved survival rates with a range from 43% to 88%. Even patients with multifocality of metastases from RCC experienced improved survival rates when complete resections were accomplished [5] .
Optimal management is challenging given the very high risk of delayed relapse following tumor resection of the localized disease, leaving such cases with a very poor prognosis. In addition to an aggressive approach to detect early progression or recurrence, an individualized approach for surgical resection of metastases is significant for both palliation of symptoms and improved survival rates [5] . Therefore to enhance survival, it is imperative to have careful stage-dependent surveillance with prolonged follow-up in patients who have undergone a prior resection of RCC. A multicenter database review and analysis is needed to study the variable presentations and best approaches implemented to treat such rare metastases that have very poor prognosis. Such efforts can provide a better understanding of the patterns of pancreatic and periampullary metastases of RCC origin and help study new modalities Unusual Metastases of RCC World J Oncol. 2015;6(3):378-380
for early detection and intervention and improved survival. We also emphasize the importance of raising awareness for this unusual presentation. Disease recurrence as a pancreatic mass or hepatobiliary ductal dilatation might be more frequent than previously reported.
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